As we all know, traditional compact microstrip array antenna has low accuracy. So 
Introduction
Microstrip antenna [1] [2] has a simple structure. It is easy to product, manufacture and install. It can realize a multi-polar or multiple frequency work. At the same time feed network can be integrated with microstrip antenna in the same dielectric substrate. Compared with the single microstrip antenna, the microstrip array antenna has a higher gain and can realize the beam scan or beam control, which has been used in multiple input-output system [3] , radar system [4] , satellite communication system [5] , navigation system [6] and individual wireless communication system [7] . Different to the input impedance of isolated antenna array, the mutual coupling in array antenna will result in changes of input impedance and impedance mismatch, which can cause reduction of array element radiation efficiency and deterioration of antenna polarization characteristics. Antenna cannot reach at the best design effect, and even can't work normally. For the high-integration large-scale circuit, microstrip antenna and other components are integrated in a relatively narrow space, the effect of coupling between microstrip antenna and other components on antenna performance cannot be ignored.
Three factors cause mutual coupling: surface wave, near-field coupling and far-field coupling [8] . When dielectric layer size and material are different, the three coupling mechanisms are likely to play a leading role. Reference [9] studied the relationship between mutual coupling and array element distance. With the increase of distance, the effect of the three coupling mechanisms on antenna decreases. When the distance between array elements increases by two times, surface wave decreases 3dB, far-field coupling reduces 6dB, near-field coupling reduces more than 12dB. So for compact microstrip array antenna with a small array distance, mutual coupling restrain is very important. Ghahramani [10] proposed a uniplanar compact electromagnetic band-gap (UC-EBG) structure in order to reduce mutual coupling between substrate integrated waveguide (SIW) slot array antennas, decreased side lobe level and increased antenna gain by suppressing the surface waves. Wu [11] presented a novel ultracompact two-dimensional (2D) waveguide-based metasurface, it exhibited a bandgap with two transmission zeros attributing to the negative permeability in the vicinity of magnetic resonance and the negative permittivity in the vicinity of electric resonance.
Defected ground structure (DGS) carves defected pattern on the circuital earth plate to change the effective dielectric constant of circuit substrate material, which changes the distributed inductance and distributed capacitance of microstrip antenna based on that dielectric and then forms frequency band elimination effect. Compared electromagnetic band gap (EBG), 
New Design of Defected Ground Structure
As we all know, DGS is fit for proving mutual coupling of array antenna with a big distance of antenna array element. There are enough apace in two antenna array elements to carve defected structure and reduce the mutual coupling between array elements. If the compact antenna array and other devices are integrated in a large scale integrated circuit in the same substrate, it is very strict to the size of DGS. Some proposed structures are not suitable for compact array. Rawat [12] designed a new circular patch antenna having defected ground structures. First, a geometrically complex domain of problem was represented as a collection of geometrically simple sub domains, called finite elements. Second, over each finite element, approximation functions were derived using the basic idea that any continuous function could be represented by a linear combination of algebraic polynomials. For this antenna structure, it has a great effect on antenna radiation patterns, not suitable for the improvement of the array antenna mutual coupling.
Typical dumbbell DGS has been used in filter, resonator and microwave devices. Because of the requirements of antenna size, dumbbell DGS is restricted seriously. In this paper, we design the new defected ground structure based on dumbbell DGS. We decrease the rectangular aperture in both ends and change it as a continuous periodic. This design will greatly reduce the geometrical scaling of DGS making it suitable for compact array antenna. Figure 1 and Figure 2 shows the original dumbbell DGS and new DGS respectively when stopband frequency is 2.45GHz. In Figure 1 Figure 3 is the comparison of microstrip antenna filter with DGS when characteristic impedance is 50. For the original dumbbell DGS, the value of insertion loss S 12 is below -10dB when frequency is in 1.88-3.29GHz. Center frequency is 2.45GHz, S 12 reaches to -24.26dB. For the new dumbbell DGS, the value of insertion loss S 12 is below -10dB when frequency is in 2.14-2.82GHz. Center frequency is 2.45GHz, S 12 reaches to -18.57dB. Table 1 is the detailed value of m1-m6. Compared to original microstrip antenna structure, the distribution of antenna surface current in new structure is more complex. After optimization, the shape of new DGS is: x 1 = 5mm, y 1 = 7mm, x 2 = 3mm, y 2 = 0:45mm, x 3 = 24mm. That has a obvious optimization effect for antenna mutual coupling. Figure 5 shows the S 11 and S 12 comparison before and after adding DGS into antenna. After adding DGS, resonant frequency has a little skewing. At 2.45GHz, return loss S 11 is almost unchanged. S 12 decreases to -46.4dB, which illustrates that our DGS structure can effectively reduce mutual coupling of Compact microstrip array antenna. 541 Figure 5 gives the antenna directional pattern in E-plane before and after adding DGS. we can see that DGS cannot change the direction. So we adopt new DGS to perfect the mutual coupling which is a feasible solution. 
Conclusion
In this paper, we design a defected ground structure used for compact array antenna. Under the conditions of fixed return loss and radiation pattern of antenna, the restrain exceeds 30dB for insertion. Loss S 12 , it has a obvious improvement for antenna mutual coupling. Lateral compact structure makes it not only be applied to array antenna elements, but also be apply to large scale circuit integrated by antenna and other devices. That can reduce the effect of mutual coupling on antenna performance. The new structure in the inhibiting antenna coupling design has a good application prospect.
